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Abstract of JP2000275520 

PROBLEM TO BE SOLVED: To obtain a zoom 
lens which has high performance and is small- 
sized and inexpensive by equipping a 1st lens 
group with a positive lens most on the object side 
and composing a 2nd lens group of three lenses. 
SOLUTION: The 1st lens group Gr1 having 
negative power is composed of a biconvex 
positive lens, a negative meniscus lens which is 
concave to the image side, a biconcave negative 
lens, and a positive meniscus lens which is 
convex to the object side in order from the object 
side. The 2nd lens group Gr2 having positive 
power is composed of a biconvex positive lens, a 
biconcave lens (whose surfaces are both 
aspherical), and a biconvex positive lens. 
Preferably, 0.1<&verbar FF/F1&verbar <0.6 
holds. Here, FF is the focal length of the 1st lens 
group and F1 is the focal length of the positive 
lens most on the object side in the 1st lens group. 
Thus, the positive lens is arranged most on the 
object side of the 1st lens group Gr1 to 
excellently correct distortion, specially, the 
distortion on the short-focal-length side. 
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1), iECD»2 U>X»(Cr2)*»6JSSS. UH , »2 U> 

XSccra.G^coiaPHdfffeaiLS C 4 *c J: 0 gf8#fTfc 
ft&, fBl u>X»ccrOttiE»»iE©U>X1»SEt# 
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[4*ihi*©bh] 

1U>X»±> IE©^7~£WT&!&2U>Xg¥<^ % 

i (DHH**^. 5 C i K J: 0 X ffifttf 5 X- A u > XT' 
»^t, IWa»lu>X»3^fc«t«K:jEU>X4* 

^<bT£X~AU>X 0 

2 ] Hte«T©^5£(l)£St£*rS C <h £ 
«FS5[ci:-r^«3}c35 1 IBi£©X-A U>X ; 10 
O.K I FF/Fll <0.6 — 00 
tctcb, 

FF:»1 U>X#©4$«^|* 

Fi: ^1 U>X»*«t«ft«I©jEU>X©ii^E(i, 

IEU>X, £u>XRMEU>Xfr6iSSt£4^<fc 
lT3f«:iIltS*£©X~AU>X 0 

[ »3j8S 4 ] iflE* 1 l/>XSft *Jf*flB*> 6 It «: , 
EU>X V *U>X, £U>XRMEU>X#>&J**C 20 
i4W»i"J-S8l*311EttOX-AU>X. 

[ 5 ] W8ESI 1 U > X# U > X©#fr 6 

$&c££#it£-r£ i ibis© x- a u > x 0 
#m <t ■tssmpi i tmox- a u > x : 

0.2< I FW/FF I <0.8 -(2) 

RW : jAftSr©£l&©j££j£^ 
FF:^1 U>X#©jfo^|fc 

r*& B 30 

rsm&i 1 IEiS©X-A U>X 0 

0.5< I FR/FNl <1.5 -(3) 

fc/cU 

PR:»2U>X«f©«lMSEIi. 

fn : %2 u>xm*®nu>x®m>iam % 

r&& 0 40 
[ it#i 9 ] tuie® i u > xsRtfiwBEgr 2 u > x«f 
©#fr6JsR*2»x-Au>xr*ac±*^£-ra 

f»2£iIlfB*8©X-AU>X 0 

[11*5 1 o ] ffl3a&2 isyxmommc jew* 

-Zlitzms u>X»£M$tffl£fc3ffifX-AU>X 
r * S C i *«F«<b T S«#JS 1 1B*£©X - A u > x 0 
[HMOS 1 1 ] EK«T0*tt£(4)4»S-J- & C <b 
*»*i-}-SSt*3Sl 08EK©X-AU>X; 

0.01<FW/FC<0.61 "(4) 

tcfc b % 50 
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fw: Eft«r©£S©&£gEK, 
FC:*3U>Xff©Mu^l|» 

[0 0 0 1 ] 

[ftB©Hr&Sffftff] *«9BttX- A u>XfcHr 

3Sr$ffi& x- a u > xkwt a h ©r* 

[0 0 0 2] 

[fi£3fc©&ffi] ^-v^;i/3>e»-*©#a«: 

rfc^ JW^^»cc«>j:0-li©3Xh^>*Jsa[ 
Stiri^ 0 ^WraBR^HJRKB^^iSai© 
«|oKc*0, »K3fe^«Cc«<t»3iftttt6&fe©3W*«>€) 

♦HRTSwacaytn^jjai***. a±©j:^as 

ftffiW- 1 0-2 824 1 6-^fR^{ClEig$ 
nri^SJ:^iCa>/^ ft, CCD (Charge Coupled 
Device)*W1*S*^7tCflat^/tfe©X-AU>X*S 

[0 0 0 3] 

«icfiE«snriiSX-Au>XT?tt, mi u>x#rc 
a©**ac^ffiu>X3Wflii>6tiri*afc^ *sn£ 

[0 0 0 4] *«WttC©<fc5ttttRK:IS*r4:3ti*: 
^^T, jSttt8^Ml-3cB&X-AU>X«:ffi 

[0 0 0 5 ] 

*l©|6W©X-AU>Xtt 1 4fttfn^6IKc k ft 
©^7-**T*»l U>X»i, IE©^7-£WT& 

<LinilS3l2 l/>XBt©HIHI*SEil«cifcJ:0«»t 
fir 5X-AU>X-e&oT, mflB^l l/>X8*Jfti» 
fttUCCiE U>X^L, f BH 2 U > XfflW 3 fe© U > 

X3&>6ffisc<b*«i$at-r4. 
[ooo6]»2©»w©x-au>x« % ±iami© 
maoffimtte^x, MccfitT©*fraci3*»a-rs 

0.K I FF/Fll <0.6 -(I) 

FF: ^1 U>X»©ii^E«. 

fi: mi b>xmmm<moiE\s>xoM£3m. 

[0 00 7 ] H3©^©X-AU>X«. ±13311© 
«M©«JSCcte^T, tufB01 U>Xgf^, «JftBI^6 
lite, iEU>X, ftU>XRC/iEU>X^6^SCi4 



3 

zmommtcto^x > trass* 1 u>x## % 

[OOO9]05W^©X-AU>X« ( ±fB9l© 
ISW©«fiSfctet,>-C, MIB91 U>XSWU$ffiU>X(D 

[0 0 10]S6O»X-AI/>X{t _hiB9l© 
0.2< I FW/FF I <0.8 •••(2) 

tctcb, 

ff:9i uyzfflDMiimM* 

[ooi n ®7©^(dx-au>x« 4 ±is9i<d 

[00 12]»8OSW©X-AU>Xtt, ±IB97 0 

0.5< I FR/FN I <1.5 - (3 ) 
tctc 1/ % 

FR :92 \s>Zm<DM&m&, 

FN: 92 U>XW©tU>X©ft«, 

[0 0 1 3] »9<D5S98©X-AU>Xtt 1 ±IB9 1 <D 

«W©*JsScc*5^r, HuiBmi u>xgfsa f ffia^2 u 

>X#©#fr6J355 2 gfX- A 1/ >XT* S C <L 
[0014191 0©*W©X-AU>X« t ±IB91 

©»ga©«fiE{ctoi^r, MB92 i/>X8©«ffjK:, ie 

[0 0 1 5] Si l<D2MB©X-AU>Xra, ±IB91 
OOlfeiJflOftisSfctol^ Mfc&T©^5£(4)*:«iffi 

0.01<FW/FC<0.61 -(4) 

tctcb. 

FW : KftSrcD^O^ffiSt, 
FC:^3U>X8¥©^m 

[0 0 16] 

l^»6(Dj|ft©JB)8©X-Al/>XCC*n*nSt{B-t 
*U>X«j$BTNb'K Kft®tW]rcDU>XBBS^ 
UTl>£. SU>X*^H*©^EUmia=l,2,3)», E 
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ft«tw]*>6aMiS[T]^©x-5>^(c*jwa».iu 

>X»(Gri)<D»«|**n*tl«S»K:SLTC*a. & 

/cffl «*»ffi-r * *> . cm (i =i, 2 , 3 , . . . ) $m <* ft fcftb 
wmm** ^wj^6»*r i#S(D#±ffiiBiPH©5 

[0017] &$m<Dimit\,>?tit>* mttmfrhm 

fc % U>X?¥ (Gr 1) <h, iE 

10 <DJ*0-£1?fZ>m2 P>Xg¥(Gr2)<h, £4>&< <hfc 
»1 U>X»(Grl)iS2U>X«P(Cr2)i©H» 

(C®L/cX~AU>Xr&£ 0 *fc, 9l-94<DjgS& 

<mmt. 91 i>>xm(crx)Rvm2 u>xafccr2)(o 

*<P6)5SS2ffifX-AU>Xr*0, 95, 96©3!S& 

92 U>X»ccr2)(0«WJK:, aE©7<7-* 

3 U>X^(Gr3)£Hteff*fc3§¥X--AU> 

xr&£ 0 i^no^ifeojgsicctoi^rfc, 9iu>x 

8¥(Grl)£92 U>X»CCr2)i0R|CC«, 92U>Xg¥ 
20 (Gr2)<tftfcX- Aj£«rrS189 (SP^ffiH^ftTfc 

[0018] «9 1 ©SSS6©^I8(0 1 . lEftAiE-IE 

njE») m i (ommmmiad^x , §i/>xs«a* 

IB^eiBCcJMTOA^KflljaEShT^S. 9lU>Xg* 

xu>Xi, r*&£SJrri>£ 0 92u>x§¥(cr2) 

tt, WO(MEU>X£, WDfl(DfiU>X(Hffi^#Scffi) 
30 <!:, Md}©jEU>X£, TflteS34rCl>S. 

[0019] «92CD^Sfe(D^<S2, lEftgiE-IE 

«*%««:OT©J:5tc«jflE3tir^*. 9lu>Xg¥ 
(Grl)M\ Wft<DiEU>X<!:, «»JKIH©:&^-X#X 

xu>x<t, r«wtatirc»*. 92u>xefccr2) 

Mfl©iEU>X<b, ftflJfclHOfty-X^U^X 
(PBffl*s#«ffl)<!:, ffi£i<DjEU>X£, TMHiaSftTl* 

40 [0 0 2 0] «93, 94(0^(0^(0 3, 04; 
iEAIE-IEfiiE)) 93, »4<Z)HJS(0^jB«:*ji*r, 

>xi v MoacDftu>x<b, mmmthojEJ-xftx 

U>Xi, tM^ntC^o 92U>Xgf(Gr2)«, 
Sfl(DiEU>X(!:, WIH©*U>XCPIffi3&5#«ffi)iv 

[0 0 2 1 ] «95(Diea(Z)ff^(ll5, lEftME-IE 
so »ft»J^fe)B(cJiaT©J:^K*J53t3iirc>a. 91 u> 
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ZJjZU>X±, vmmtlX^io 02U>Xg?(Gr 

03 l/>X»(Gr3)«\ »miC{h<D]Ejt~Z*X 

[0 02 2] («6<^INlQ^ttd86. jEJUE-jEII 

t*«*6«K«T©J:^«:««StiTtr>4. 01U>X 10 
fflf(Gn)tt* MJKft©IE^*#*u>X<h, pfeg<D 
*u>x<t, ®fftWJOcei<DiE^^x*xu>Xi, rfli 

J«3<Ttl>*. f&2U>XB(Gr2)tt t Ptfi<DIEU>X 

<t, ftffliJ(ciffl©^-X*XU>X(Hffi^HKffi)i, 
©ftMCCiUOiE^-X^XU^Xi, rM^nt^ 

[002 3] ±ffi©£ 5*U>r*i©jlifi©JBSfc. 0 1 
U > XS¥ ccn)*ifi fcftftffiiJtciE u > X£W LT te 0 , 

02 U>Xfif(Gr2)^3feODU>X^6fiX^ri^ 0 C 20 
©<fc5«:, gk^&fflJCC, •©/<*- 1 U> 
XSfCGrDt, JE©^y-£?tf £02 U>XB(Gr2) 

*fl>a< ife«^fcX-AU>XCC*j(,^T, $11/ 
>X?¥(Grl)©& fciftfttHfciE U >X£ffiHf & C <t CC 

ci^o, »i u>X»(cn)©«<>«5(tfllJK:#Wffl 
#pj«±&5fcak 01 U>XP (Gr 1 ) ©jfeSSftSB 

[0 02 4] ^/c 3 6fc02 U>X# (Gr2) *3 
tt©U>Xr«liE*&C£tCJ:»K 02U>Xgf(Gr2) 

ft. »1 U>X»(Gn)*JA<0^7-«:W-rSX-AU 
>X©it£, X-5 >y&C|&LT^gjjS©*#l>02 u 
>X»(Gr2)©Btt3S<D©ffl4B«"i**C<t3&sr*, # 
h©nXh^>fc«$r*S. ^LT, 02 
U > Xl¥ (Gr2)£iE:§|IE© 3 ft© U > XT«J|W S C <t 40 

ccj: ^X-A«{ct>/tor#*4XS©a{k*/J^S < 

^±rtt, »2 U>X»(Gr2)*OftU>X«:#«ffi^ 

[ 0 0 2 5 ] 0 1 U>X»(GrD%»f*«*6««CiE« 
IE©3t5«DU>Xr«l^-r^C<f:tCj:0, SlftiRMta 

01 u>XSP(cn) 6Jt 
KjE^fiiEO4C(Ol/>Xr«lJffi-r*C<!:{cJ:0, lEJt 
jE©3tt«flE©»^J:0«>. HKiSWCcSftJRMin^ 50 
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U 4tfc*«©##*m U>Xfti^ttT£(DT\ 

01 u>xs¥(Gn)©^tur, 3. 4tScflW©(»»r 

[0 0 2 6 ] 01 U>X^(Gn)£^ffiU>X(D#rfit 

tkKLT^igaaxh^^pifiBi&a. »cc, 01 

u > Xp (cn)^i<?)^ , 9 - * S X- A u > XjfiK 
fcor. !H&l>U>X***§llrJ:9£*5J§£ % 01 

u>x»cGn)©w»a^**<&a«fni«:**. w«i 
a©**ttu>x4*«Hu>xi-rs»^ #?x# 
«ffiu>xr«. **ft3xhrv^*aw*ci3wr 
*/c *acffiu>x*^x^^^u>xi"r 

*i8!l«affi«cS^S|foSE(Ee{b^*<. iS¥, if 

u > xs (en) £E£ffl u > xcd# r *gj&*f & c t ft j; 

[0 0 2 7 ] X-AU>XSr©E©2JS3E»X-Ai , ra 

Sfc. X-AU>X*«EiE©3J^X-Ai-r4Ci 
fcJ:*K ftiE©2)5S»X-A©i8^tJt«L'r. 

ft, ^v^^ai/>X*#fS*Bl«t©HtHi^ 

^£ ^ffl -r s is©aia8B»©iHaw« tc t a s . 

[0 02 8 ] uc»Sfett) «Wfc©»«©X 

-Au>X3&jffla-r^**fw*ttwrs. §^ 
tttt<. ffl^©*fl=a**n*ti#acc»ja-rti«, # 
^, «R©*fra*»ja-r**3&j. *^tt«. /J^t, 

ttS*D«^*6 J: 0 M£ L/C* C fctt^ 5 ST?t>ttl>. 

[0029] «T©*ffsco*«a^ sc t^a* 0 

O.K I FF/Fll <0.6 -(I) 

ff: 01 U>X»(Grt)©ji^ffi*, 

Fi: 01 U>X»(GirO*«fc«*«©jEU>X©^ 

[0 0 3 0 ] ±&t^ffiJK^irJVJKM<t 
^^^XSiia/cft^ffJBHifflSb-rc^. ^ff 
5S(i3©TIB4iB*Si, ft©SttlRj|aKfc«< &5. 

T#^JRS&^©«K»W^:* < & -So 
[0 0 3 1 ] «T©*fW(2)*i«fi'r4C4*Ja*L 
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0.2< I FW/FFl <0.8 •••(2) 

FF : S& 1 U>Xg*(Gi^©£u£JEii 
[0 0 3 2 ] *ffa(2)B, JD^iERO^?*©** 

HH^«H©B*i«*0 < fee. 

0.5< I FR/FNl <1.5 "(3) 

FR: J!I2 U>Xf¥(Gr2)©^£JE8t 

FN: SH2 U>X»(Cr2)Hi©©U>X©«US®i, 

[0 0 3 4] £tt5K(3)tt, £fc3-?jRM*^>XS 
**fc»0*fr«H*SBeLrt»*. ^fi=S(3)©TIE 

SSK»W**<**. *c, *#3C(3)©±IR*:jB*.* 

[0035] KTo>*fl«c4)t*ua-r*c u 

0.01<FW/FC<0.61 - (4) 
tctcb. 

FC: UT3 U>XW(Gr3)©iL*K«, 
[0 0 3 6 ] *fWC4)tt, iD«WERW**3R©*# 
(^©TESffliLSt, ^3 U>Xg¥(Gr3)©A7-#g§ 

<%o-r^5fc^ iBatiiEccB^Mi&a^ ±s© 
[0037] «T©£fr«(9*«ss*sc t#a* u 

-0.6<(rlA+rlB)/(rlA-rlB)<2.0 -(5) 

rlA: »1 U>XS(cn)*««>«Jtt:fliJ©EU>X©iBjfl: 
Mffi©ft*4M£* 

rlB: SHI U>X8(Grl)*«fe«!itflB©EU>X©«fl|iJ 
B©A*¥S. 
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[0 0 3 8 ] £frS(5)B\ i^c^ftiR^i n viRM<h 

a(5)©THtiBJLSi. fi©£tt*US#**<&*. 
Sec, *ffaC5)©±|R*iB*.4±. a viRgsMBttl, 

r#j*«i«^©jBK»# | **< tt*. 

[0 0 3 9 ] OT©*fW S C £ffa* L 

0.2< I FF/FPl <l.O '-(65 
10 /c/c U , 

FF: ftl U>X»(Gra)©«l^ffiHI, 

FP: mi U>^CGrt)*««>iW©jEU>X©il(uSre 

Six 

[0 04 0 ]^ttS(6)tt v £teriviKg£^>*S 
tt5fcfc©^«ffi*^UTl>So ^S(6)©TSB 
£j@ S 4 % n vjRH^SI k U X «*©«*eiRil^© 
SHg«W**<&*. *C. &fr:£(6)©±|R4jB*.5 
4 , 3 vJDUbWHf fc L T**iRM^©«K»^# < & 

20 £ 0 

[0 04 1 ] «T©*ttS(7)4^*SC£#a*b 

0.5<TR/FW<2.0 -(7) 

fcEU 

TR: ®2 U>X»CGr2)©«fc**MHffi^6*«><Wllffl 
fw: Eft«[W]r©^*©«uSE(i. 
[0042] *ftSS(7)lt, «^MiESCW6^»©*fir 

30 3ft*«k:«ofcft©*f|:«H*aSLri>S. 

(7)©TIS*iHAS<!:, 812 U>X#(Gr2)©'W-#« 

HIK©ftffi©Hft#»L<&S. »c % *tt5$(7)© 

[0043] KT©sfettac«*»ifi-r*c u 

KimqXR<20 "(8) 
40 /c/cU, 

imq : WcAfi&M, 

R : Sfe»W©ffl©W^lS(ES), 
[0 044] *ft=S(8)tt. £K3I»*©** 

*a^*<W*ttCCD)fctt, HRKSSftteiitfS 

l^o v-<^au>X©1$tt*+»Cc|6»3#*ytai)Cc 
so v^^nix>x©*#cc*H/rBS^f(o*o*S 



[0 04 5 ] fcfc, SI 1 ^KI6 <Dja6<DJBJ8*ltSELr 

rfc<fco 0 

[0 04 6] 
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dai^H6)tt, »ic*r*wi«i-8©u>x=iist* 
tti-wiiKi/roa. 

[0 04 7 ] &ja&WDri>X h^^a^-^Cfc 
or, ri (1=1,2,3, . . OttWftW^feft^tr i#B©Dff© 

ch(i=i,2 f 3,...)««f*ffli^e^ri#a<D 

«l±ffiraBS4^LrtoD, Ni(i=l,2,3 t ...), vi(i=l,2 p 
io 3, . . 0«*ftflB^6«iLr i#a©*#s»R©dil8Cc» 
T*JiJff*0iicD f T9^«CycD*5KLro*. £tc> * 
>x h^^->3>r-^cf3, x-5>yfcfcor^fcT 
SNJAmflK*. Eft»(^iSlL*®»B)[W]-5 K;u 

(*irafu£©wft«) [M]-aascfi«^aEii4a) mr 

O^SSUBIHr*S. ftiUiaBHOItWl.tMi.ET] 

tCtttoT £ ±m <DM£MM mVF*>'*- FN0£ » * r 

[0048] ft**ari«c«ai3Wf*snA:Htt, imm 

^ffi-f-^iffetD^-^iflHtr^O, ^ft=S34l£ffl 



X(H) = (O H 2 )/ {1+T (1-C 2 • H 2 ) }+ (A4- H 4 +A6- rf +A8- H 8 +A10- H 1 0 +A12 • H 1 2 ) 
-(AS) 

x(H) : W^H©{igr(D^IA^(7)^{4g(ffla*S 



H 

c 

Ai 



30 



r&& 0 

[0 04 9 ] 07-01 2i»ttm^lM0l6CC*ti 
[T]BfflljacctoWSg|iR|ICfe^6*«:, 

H^. #jSjRM. fiflJWDi^uroscr 1 :*** 

*). *fc, SW(d)ttdl8fcJWSJR 

cKUcSfWSilJUl, IWCSC)BEffifefr*«Lr*J 

0, KjR(DM)t2jt y^-f ^HffC^daKCStf-r** 40 

tta*st>Lros. 

[0 05 0] 
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f =8. 24-13. 02-20. 58, PN0=3. 90-4. 60-5. 77 
rl= 42. 348 

dl= 2.351 Nl=l. 75450 vl= 51.57 

r2= -65.454 

d2= 0.200 

r3= 127.984 

d3= 1. 000 N2=l. 78831 v 2= 47. 32 

r4= 6.406 

d4= 2.756 

r5= -26.940 

d5= 1.082 N3=l. 48749 v 3= 70.44 

r6= 258.614 

d6= 0.200 

r7= 9. 913 

d7= 1.977 N4=l. 84666 v 4= 23.82 

r8= 14.477 

d8= 18.351-9.204-3.411 

r9= oo (SP) 

d9= 1.500 

rlO= 6. 737 

dlO= 3.150 N5=l. 48749 v 5= 70.44 

rll= -84. 544 

dll= 2.170 

rl2*=-39. 380 

dl2= 2.020 N6=l. 84506 v 6= 23.66 

rl3*= 34.078 

dl3= 1.060 

rl4= 63.053 

dl4= 2. 200 N7=l. 51823 v 7= 58. 96 

rl5= -15.366 

dl5= 3.190—8.155-16.010 

rl6= oo 

dl6= 3.480 N8=l. 51680 v 8= 64.20 

rl7= oo 

[0051] im i 2 wimwimm?- * ] 

£= 1.0000 
A4=-0.61201X 10" 3 
A6= 0.59746XKT 5 
A8=-0. 24463X10" 6 
A10=-0. 49318X10" 9 
A12=-0.88892X1(T 12 
[0 05 2 ] [Ull 3 ffi(rl3)<D#$ffir ~ * ] 
£= 1.0000 
A4=-0.48791X10" 4 
A6= 0.16377X10" 4 
A8= 0.10555X10" 5 
AL0= 0.39502Xia 1& 
A12=-0.49995X1(T 12 



10 



20 



#P§2 0 0 0-2 7 5 52 0 
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[0 0 5 3 ] 

f =7. 72-12. 60-20. 58, FN0=3. 70-4. 50-5. 77 
[m*m [tt±ffiHH] [JBtfr*] [Jyim 
rl= 61. 495 

dl= 2.264 K1=L 75450 vl= 51.57 

r2= -57.901 

d2= 0.200 

r3= 82. 677 

d3= 1. 000 N2=l. 78831 v 2= 47. 32 

r4= 6. 107 

d4= 2.854 

r5= -29.879 

d5= 1.000 N3=l. 48749 v3= 70.44 

r6= 51. 210 

d6= 0.200 

r7= 10. 130 

d7= 2.058 N4=l. 84666 v 4= 23.82 

r8= 16. 993 

d8= 18.531-9.145-3.386 

r9= oo (SP) 

d&= 1.500 

rl0= 7. 006 

dl0= 2.941 N5=l. 48749 v 5= 70.44 

rll= -27.376 

dll= 1.318 

rl2*= 62. 883 

dl2= 1.923 N6=l. 84506 v 6= 23.66 

rl3*= 13.427 

dl3= 2. 997 

rl4= 242.470 

dl4= 1.764 N7=l. 51823 v 7= 58.96 

rl5= -16. 297 

dl5= 3.000-8.541-17.605 

rl6= oo 

dl6= 3. 480 N8=l. 51680 v 8= 64. 20 

rl7= oo 



[0 0 5 4] 1^12 ffi(rl2)CD#flcffi7 : - * ] 
e= 1.0000 
40 A4=-0.58746X10T 3 
A6= 0.16863X10* s 
A8=-0. 31408X10" 6 
AL0= 0.37284X10" 7 
A12=-0.23694X1Q- 8 

[0 0 5 5 ] [Jfl 1 3 ffi(rl3)(D#8<®r- £ ] 
£= 1.0000 
A4=-0.10910X 10" 3 
A6= 0.13363X10T 4 
A8= 0.42174X10T 7 
50 A10=-0.12506Xlor 7 



30 



(8) 



13 

A12= 0.16770X10" 8 

[0056] mmm) 

f =8. 24-13. 02-20. 58, FN0=3. 95-4. 65-5. 77 

i#¥*m [«±Bnm umm [?y<m 

rl= -114. 361 

dl= 2. 045 Nl=l. 78100 v 1= 44. 55 

r2= -29.531 

d2= 0.426 

r3= -648. 092 

d3= 1. 000 N2=l. 78100 v 2= 44. 55 

r4= 6. 661 

d4= 3.041 

r5= 8. 253 

d5= 2. 081 N3=l. 79850 v 3= 22. 60 

r6= 10. 599 

d6= 19.325-9.638-3.504 

r7= oo(SP) 

d7= 1.500 

r8= 6. 737 

d8= 3.150 N4=l. 48749 v 4= 70.44 

r9= -84.544 

d9= 2.170 

rl0*=-55. 975 

dl0= 2.020 N5=l. 84506 v 5= 23.66 

rll*= 26. 163 

dll= 1.060 

rl2= 63.053 

dl2= 2.200 N6=l. 51823 v 6= 58.96 

rl3= -15.366 

dl3= 3.013-7.743-15.222 

rl4= oo 

dl4= 3. 480 N7=l. 51680 v 7= 64. 20 

rl5= co 

[0 05 7] ffS 1 0 ffi(no)<D^«r- % ] 
e= l.oooo 

A4=~0.71098X10T 3 
A6= 0.17639X10" 6 
A8= 0.84557XKT 6 
A10=-0. 28993X10"* 
A12=-0. 79492 X 1 0" 8 
[0 0 5 8 ] [HI lffi(m)<D#^fflf*-£] 
£= 1.0000 
A4=-0.19528X10" 3 
A6= 0.23130X10" 4 
A8=-0.59546Xl(T 7 
A10=-0.60618Xior 8 
A12--O.35O85X10" 8 

[0 0 5 9 ] 
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EfH 2000-275520 

14 

f =8. 24-13. 02—20. 58, FN0=3. 95-4. 65-5. 77 

amm mimrnm vum cry*] 

rl= -107.105 

dl= 2. 046 Nl=l. 78100 v 1= 44. 55 

r2= -28.961 

d2= 0.200 

r3= -653.168 

d3= 1. 000 N2=L 78100 v 2= 44. 55 

r4= 6. 862 

d4= 3.189 

r5= 8.543 

d5= 2. 093 N3=l. 79850 v 3= 22. 60 

r6= 11. 021 

d6= 20. 185-9. 966-3. 495 

r7= oo (SP) 

d7= 1.500 

r8= 6. 536 

d8= 2.894 N4=L 48749 v4= 70.44 

r9= -177.629 

d9= 2.253 

rl0*=-172. 259 

dl0= 1.500 N5=L 84506 v 5= 23.66 

rll*= 19.775 

dll= 1.827 

rl2= 39.239 

dl2= 1.862 N6=l. 51823 v 6= 58.96 

rl3= -18. 668 

dl3= 3. 000-7. 626-14. 941 

rl4= co 

dl4= 3.480 N7=l. 51680 v7= 64.20 

rl5= oo 



[0060] im i o fficnowimm?- 

£= 1.0000 
A4=-0.73963X1(T 3 
A6=-0.13926Xior 5 
A8= 0.64428X10T 6 
A10=-0.29946X10T 7 

A12=-0.20662X1CT 8 

40 [006 1 ] [»1 1 HCrti)©*^^-*] 
e= 1.0000 

A4=-0 .18713X10" 3 
A6= 0.20435X10T 4 
A8=-0.29725X10T 6 
A10= 0.47647X1CT 7 
A12=-0.36147X 1 0 " 8 

[0062] ifmms} 

f = 7. 2 1 —12.18—20.58, FNO=3. 30-4. 20-5. 77 



15 

m*m [fft±ffiMBi] [Wf*] ir^m 

rl= 45. 228 

dl= 2.284 Hl=l. 75450 vl= 51.57 

r2= -86.518 



r3= 77.495 



r4= 6. 369 



r5= -26.185 



r6= 27. 593 



r7= 13. 377 



r8= 471.427 



r9= oo(SP) 



rlO= 6. 539 



rll= -50. 182 



rl2*= 58.131 



rl3*= 8.071 



rl4= 18.741 



rl5= -41.403 



rl6= -46.450 



rl7= -23. 885 



rl8= oo 



rl9= oo 



62= 0.200 



d3= 1.000 N2=l. 83400 v2= 37.05 



64f 2.813 



d5= 1.000 N3=l. 69100 v 3= 54.75 



d6= 0.488 



d7= 2.339 N4=l. 79850 v 4= 22.60 



d8= 18.183-8.747-3.159 



d$= 1.500 



dl0= 3. 144 N5=l. 60311 v 5= 60. 74 



dll= 1.240 



dl2= 2. 500 N6=l. 84506 v 6= 23. 66 



dl3= 0.923 



dl4= 1.808 K7=l. 48749 v7= 70.44 



dl5= 5.597-11.182-20.621 



dl6= 2. 500 N8=l. 84666 v 8= 23. 82 



dl7= 1.000 



dl8= 3. 480 K9=l. 51680 v 9= 64. 20 



(9) 1$H2 0 0 0-2 7 5 52 0 

16 

A10= 0.14191X10" 6 
A12=-0.19090X 1 0 " 7 

[oo6 5] immme)) 

f = 8. 2 4—13.02—20.58, FNO=3 . 50- 4 . 40- 5 . 77 

im*m [«u:oniain mam [Ty^m 

rl= -104.768 

dl= 1.910 Nl=l. 75450 i/l= 51.57 

r2= -34.627 

d2= 0.330 

10 r3= -249. 560 

d3= 1.000 H2=l. 77250 v 2= 49.77 

r4= 8.346 

d4= 3.901 

r5= 10. 278 

d5= 2. 009 N3=L 79850 v 3= 22. 60 

r6= 13. 894 

d6= 18.383—9.226—3.428 

r7= oo (SP) 

d7= 1.500 

r8= 6. 364 

d8= 3.666 N4=L 58913 v 4= 61.11 

r9= -34.481 

d9= 0.372 

rl0*= 22.684 

dl0= 2. 500 N5=l. 84506 v 5= 23. 66 

rll*= 6.630 

dll= 1.500 

rl2= 16.892 

dl2= 2. 000 N6=l. 85000 v 6= 40. 04 

rl3= 20.321 

dl3= 3.950-8.749-16.337 

rl4= 592.385 

dl4= 2.500 N7=l. 75450 v7= 51.57 

rl5= -20. 088 

dl5= 1.000 

rl6= oo 

dl6= 3.480 N8=L 51680 v 8= 64.20 

rl7= oo 



20 



30 



[0 0 6 3 ] [^12 mtmwimm?- 2 ] 

£= 1.0000 
A4=-0.84595X10T J 
A6=-0.93627X10T 5 
A8= 0.20290X10" 6 
A10= 0.95205X10T 7 
A12=-0. 77924X10" 8 

[0 0 6 4] [Iff 1 3 mtrtiWRfm?- 2 ] 

£= 1.0000 
A4=-0.14558X10' 3 
A6= 0. 62395X10-' 
A8= 0.21508X10' 5 



[0 0 6 6 ] [Jffl 0 ffi(no)©#«ffi -f - * ] 

40 £= 1.0000 

A4=-0.74706Xior J 
A6=-0.15529X1(T 4 
A8= 0.29404X10T 6 
A10= 0.83231X10" 7 
A12=-0. 76175 X10T* 

[0 06 7] imi 1 ffiCrlDtD^Scffi-f - £ ] 
£= 1.0000 
A4=-0.76105X1(T 4 
A6=-0.23448X1(T 5 
50 A8= 0.35961X10T 5 



17 



A10= 0.19380X1CT 7 
A12=-0.15717X 1 0 " 7 



(10) 
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